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(54) DIRECT METHANOL FEED FUEL CELL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel-efficient 
methanol feed fuel cell and a method for feeding the 
fuel. 

SOLUTION: The fuel cell comprises an anode and a 
cathode electrodes, a fuel-feeding pipe and a flow-field 
element which operates to feed the fuel to the 
electrodes from the fuel-feeding pipe. The flow-field 
element is pushed to the electrodes, and the fuel- 
feeding pipe is communicated with the flow-field area 
surrounding the sides of the electrodes so that the fuel 
can directly be fed to the sides. 
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[0041] aftwaafcL^Wikf^sffofca. ^<o*# 

L&<Ttt46ftv\ 40 
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[0 0 5 6] SfSJftfc. f7D> (9Sl&«) 3 00 
I7;^3 >*WRL*»ntfa6ftV\ §17. 1 if 
^AcTfcOTK^ l ^7i,foof7P>' (a»lS«) 3 
0*jBbP , r*o 1^7A©r7P> (^K^) 3 OCO 
6 0ii%^ 10 0miaf:0 6 0?7^f7D> 

QMM0D t-ts^-r^o WAtf^r^^ini 
[0 0 5 7] «ai»^tt, — so*— ^— *fF 
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B^m-To L^u^e, xyay ca»is«) coum 

[0 0 5 8] -r^n> (a^iSSD X7;^3>Oi® 

2 -yS/a 2 0 0 4}*3*BM©±fc:5i&*i'Tl,> 
SS»*2 0-2atf2 0 4*JBa-r*o f7D> (SS 

y^-lr— tt* ttStfo. 4 3^yfof7Dy (lis 

2 0 6#7BfiR£nT*5!K ft— 
[0 0 5 9] ^3^S^nM-/^l7-b>yU 

e>%3 6 o i «FH«i*s-rso aranc 

ifiOLT^So ?6tcHRW*iiS5fc, SS<Oii*ratf3 

So 

[0 0 6 0] »**trjm*ttt*«tf £ L^Sffi^r-o. 

So 
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[0061] e4*f-^A»*tt, fcia-& 

y;l/*PX7l/*>U fry<f*> OfiiSW) ) 
a> GHRflMD 0^nfi?ojSWf6n§ e 
y*<*> (a&iSS) SSioomiicos, s^^a 

[0 0 6 2] a^^RLfc 6 0ll%<Or7P V (a 
Sl&ffi) mfcCO DuPont *±<D T-30S^&«I*®lin"r^o 

10 ig^rTSo #SL<li, 4^9AOBl>f*v*K: i ^9 
AOf7P> (a»fiPBQ 3 0 0«*B»*Xtlfc 1 21 

oB»«*w^-r*o ±1201 2ii%of7D> o 

SlSfll) M3 5 0mgl:, 3 0 OmgOBH^^zk* 
[0 0 6 3] ±&Ltc£ : ?K. f 7ny (SiSH) * 

So coa^M&ffoftak-ebfr* f-y^*> csans 
(asisao #«Wfcsarasftsfc, *n^s^ 

fiET&So 5li%Ot7^t> (IS 

30 ffiflD 0. 7 2^9A*l£pe>fe:An. J*^*£ 

2 m i r£^^n-r a e £ £ o raM"T ^c^^Tf 

So 

[oo6 4] c^mmzn? t. X7»j-«oifto« 

[oo6 5] «^«a^ffiaoraT^^mi^^:s 
so ct^tc, »«fc«a^MT2»-5»©ft««fra*aa» 
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#t-&s 0 7V— fi±» »3o«-mMa*-r*ja 

aM^cov-tau <i©Bj!i!fflS£Bii!i3snTv»So »en 
zuMmmmm-ezo. *n«i 4® 

T&So 10 

[0 0 6 6] «*tt, CCIC, 7V-K*JB#rS#tt 
£^>TRflLT«ft. 3fct, »* Ll^n J- >£*te 
©§i l±7-(*> (SSIigll) ) *JB«r*XS*<H# 

sbisico^tkiiw*. 
Co 0 6 7] b vfegfflg 

«) 1 nm. LfrLfctfS. ^©tm&T/Dh^ 

[0 0 6 8] LV^ttUftttU. DuPont a* 6 A* 

cows*. aaa**sc«jR-i-s. jgnsfc* 

#S£-rs *-*U±*©:*:£;*fc:<ko 

©SiSf T' 8 0 ~ 9 0 "CT 1 Bf F^-OWSo cnt J: 30 
1 0 0*Cja<T'3 0^ra^«-T5o *©t9fcilKRiR* 
[0 0 6 9] COAdfcffl^JtSnfclll*, ^KfifEtt 

»«f 1 ^ofianffiK^ mi&©i 8« 

;i/o»^snfc a c s F©B&&**&s?-rs c tic 

£^Tm§Hi-2><, ACSyu-KOStt, 5 0ppm£ 
C©^£ 1 */l/©gft&<4>-Z?& 1 0 0 °CT-mM-?Z> CtlC 

So 

[0070] «i*wtafl«, *icK-f*>*«t>-e9 

0~10 0tT3 07>M*i*t'5. JfOTk^ftT, C© 

[0071] cft&©»fc»:i:g*fTofc«Ttt» ^©M 

EttWfcWWEtf*, *£fc ryah>1tOJ Affiles 
ffi^SnrcSi§F 1 9©T'llft-Y^->7j<^AnT«#-rS 0 so 
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[0 0 7 2] ftV-Fjjfgg 

icto-oifiSc-rso *v-Kffl«K-f>»tt, »ssu< 

I'V^tji^LTfeiW 2 5 0mg©e4Mi^ 3 
7- l/2mg©T7D>^&0. 5^7A©7j<i:jg 

-a-rso c ©g*** 5 a-wgj&Bisu 5%<D-rz?~< 

*> GMMD ?3?£i:£-fc>-£So tf&tifcffl^**?! 

oT> 2 x 2^yf ©A-#>^-^-fr5Sit S© 
fc-HfrftttSfcJBJS-r*. *£13I© Toray 

-r^PV frtrftL-Wl^S £2 

tfT'SSo L*»Lft*«6, #2:b<«:, COSfilt, _fc 
jSL7c«fc-5»C7 1 7D> CRISIS) ftTSo 5 

5IgtfB<. *5tV>T> ^©^-7^-^:3 0 0W 1 Bf 
P^iTOf&LT, f7D> (SSffitD i^iSt^o =t 

mi5?%££fc&t), 4mg/cmVgCPTf^© 

*m**«-r*. ^^-^-ot7o> (aess«!) 

ttlfiv 3 — 2 0%©WT*^oTfe*V*V 5 
[0 0 7 3] X7<-y»'J>y 

So 

[0 0 7 4] *V— F«tttt» 02+4H + + 4 e-— »7j< 

i:v^SfS^T3o c©o 2 tt, e^«8i©ilia©^jr^. 

a, i^jYLTSwe.nsc av-FWi^TBfiSc-rs 

JH/->T$&$So Cflfci. Johnson-Matthey tt5t'©^< 
OV-Xfr6IAn<:i:tfTt5„ 1 ¥75" ^ — 

h;l/o57c»3 2 0 — 3 0^7AOil©a^ 0. 1 — 1 

[0 0 7 5] a^©V-X«, Bftn7F«OTOT'S 

So cv>mffi.mmc£tii£. ^©«»*, ±kEl/-c«j:^ 

^0fiScL7cSSCX7Vy^-r5o a&»** % l;-f7;V 
5-«>A|ft5lcfciS^r*o c©?g^fi. ff«iLtf««l6*J* 
^a*fflV^TfToTfe«fc^L, SSVH±Ty-K-r 

i*StfiT-et»l©X7^y ^ffi^rfflt/^T*— 4-:>^-7 _h 
fCX7^>y^-TSo 

[0 0 7 6] a^f±, El 4 t^TS^nfc^X^A^rffil/^ 
TWT©J;3t;:X7^^^-rSo «^6«ift4-i'^o^— 
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h 2 soiat *-#y^-^-ii2 5 2tf«J# 
1 0»n"PlEHE-r*J:5fc:3B:oT^*o CCTffl^ 

»*Lv^jsaBic«fetitfv op t^*&as2 6oa^p 

t#X>W£U A 1 #M&jg?2 6 2A^7 7 ;b^~^A^: 
X;W^"f£o 2 0 0*;l/K*5£T, &£&0. 2 3a 
mpsT\ ScfcZ^-^AteO. 15ampsW 

[0 o 7 7] LOX/W?y^:toT 10 

2 0 1-5 0 

[0 0 7 8] »*L<ti. U>y*K*fca5 

»*K:itai-r*o 20 
a i s^hP ttt^os^Bnf&a. 

£A (KOH) Tgt^-r^ChtC^oT, TVbH-^A 

Offi«fc^OlBl/^ffiH^a*o »W#6tt, P t-A 

A 1 tf*^a*n«OtfH«Sn*C4:**iBLfco cl 
ORWtt. flfe4M (n— f-r>« *«MU 30 

feoT. SSfEfi^O. 2mg«cm^0. 5mgS 

[0080] co^o-bxttfscoa^^ t;— 
h\ §l atf*v— we*fc. cn5o»»tf, mm 

ffiT~£>7V ( TMEAJ ) IcmfriLTZtiZo 
[0 0 8 1] MEAOM 

«aERtfH*. CP«0 5 5;i/», I2^yfxi2>f 
[0082] $?\ TV— KWI**©*Y;i^i:fc« 

[0 0 8 3] -fto^*>*>r;l/041BB*— 'J *y so 
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[0 0 8 4] «fcv£ % *©yUX*«*fWl«*T- 1 
0 0 0*^6 1 5 0 0 p s i 0H<DE£k S§&ff;bfcJ: 1 
2 5 0 p s K 4^^5 0 1 O^FSSt 

i4o—i5 oroiafi(EHrtov^-rn<oiaft'Pt>35b* 

^OfflSte. » 1 #H 1 4 6 °C^g46Tfe < 0 
[0 0 8 5] *jtV>T. Efr* 1 2 5 0 p s i kHE*#Ufc 

[0 0 8 6] 7a-7^-;l/K 

■WlctHB-Tft. coaBOlliTt^'JH:, 13 5 

ffl-r^o *nfno««S7-bv7y ( tmeaj ) 3 

7P^Iffiyi/-b 3 0 4Rlf 3 1 2 0fHfc:BEi= *1T 
Wlz-hS 1 2Tfi«o aSSPXU— M3u )t 

tcti, «a<D-b^u— *3 o 6^aao^^>^^j5gfs 

«3 0 8^Htt6tlTl/^ 0 -fe/^U— ?3 0 6t*. MS 
gT-fe^U 3 0 2tC*fLTi¥ LO»Si***LT^ 

tntiMEA 3 0 2©affi^8ttt«o 

U-httx ItS7-b>7y 3 0 2. 3 1 0^T^S 
[0 0 8 7] ±aiLfc£5&Jlimi&T-fe>':/U 3 O 2 



i 
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noK«a7-b>^U07/-Kffl!l3 1 2te. 3 1 

7D-B, «fc«S«*a«fc«»&L«tt*fcAfc£« 
[0 0 8 8] CO»9iOX>y*Klf-0— 06tC 

[oo8 9] tmmmti'Tttm'rzmmvmmtGm 

*Ofrbt), ^£te^®3 1 5£<fcoT*P2n 
Tl/^o LfctfoT. ME A 3 0 20SffiO*OBP^4 

[0090] ^nfno/X;i/6 0 6©iH&&i/\> £v 

X;l/6 0 6<DffiP6 0 5«> AnE*ffi3 0 6£*fjS-r& 

yX;l/6 0 6**6«fe«n*«RI*. T-Y5>F6 0 8 
<D^B6 1 0Ki6«ttl&£nSo l3 6tc^Lfcr^^> 

[0 0 9 l3«W*6tt, £0»$U*^W7»)b 40 

0 8©SW«£aiffitf«j£Sn3C. 
kSfllDLfto aSEtt, v><rt©«»*«#U c 

tt, §7Y7yKB©7P-?:g§JCfet5o ffitl7o 
— tt* »8«Kffl*/X;l/6 1 2^ < fcoTSttXn6n 
T„ ttJtif 6 l 4J:»frn5o T^?> 

7^7VF(i, *lfOffl|6 1 0 2><5 O^WfioT, £ 
^;&©ffl!ltf 1 5 0 ^;l/t?«So *®MfflT<DEE*J so 
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[0 0 9 2] <!<0flfiOiB»}BttO^Wyu— 

* 0 tf^yr* M*flMttni**K:«:iiL<, itmt&im 
aaLai/^cfc*^f snso 

[0 0 9 3] CO»B8fcJ:tltf, »£<©S!l©*«*<JH 
ftS/XyivfcfUJB-rSo WH7 0 2B, iSST\ «1 

tt©«(*^f**a«a^»TS*o L^aoT, «■ 

W8T«LttO«fltf * a XSWc 7 0 0fcltffl^6n 
[0 0 9 4] SI«T^?LttO*mtt, «*tf^9 37 y-f ' 

[0 0 9 5] 0 4fcS\ ffiffiJSE 

( T L D J ) ORXTfeSo LDtfaStt, J±8»*fflfc?)» 

[0 0 9 6] hOJBfiKTf!Iffl«tiSIB 2SB 

OlBBB»tfH8K:*snTi/^o coS2#g^» 

StStf, ^n^r©Wttffi (inherent voltage) ilW 
[0 0 9 7] 08^^C(DSI^OS2(Dllfifi®SlcO/W 
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#8 0 4T«H£tlTl^T. /W^U— h*^fSffl«fc 

[0 0 9 8] fn»«6**A<'r*^«. — tfco 

MT£5o > W yV— F t) ^?LttTfe o fc £ *T 
iPE^M^O/^-T TV— h £ <t o T. WAfcf 3 0 6^ 

[0 0 9 9] <l(0a«8OCtl6O*fifi««Tt±. &tL^ 

?lCft£o cmaoT, ME A©«»Wf1*tt*<3fc# 
[0 1 0 0] ->XtA 

1/ ^6 ft £ 7j< * * V - F *P £ @ IR L U V << 5 ) b * * £ C £ 

[0 10 1] »D«fr&£J*-CSStt<««\ *M«fi 
» (^n— F) , t^b^f^i^fOMiOli 
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aws<a:5o «*ar, *ji*a* 2o~3 
0*ny£t±O3aryu>*K-i±Ttt^fti/\ cna, fit 

n< sv**»j£-r*o wnwsa, c^n-F# 

10 [0 10 2] C056WO^^t-AO«f«0— ofcfc, 

[0 10 3] tfr>Xf Atf H9 Hl7F$nTl>5o 
Bl«{fcK>:79 0 2tt* ^>y-;I/*W9 0 4* 

mrmm2^?9 0 6^^t5o 9 o 

20 9 1 0fc«fcoTVW;/9 1 2*SoTIMiai*>^ 9 0 
H9 1 4^;i/79 0 4^91 2 0*BWWa(ft««rr3> 

[0104] ;i/«fi-fe>-9-9 i 6tt. y ^y— 
«*>*rt©;**y-ji/»«**ttju sj$pss9 1 4 

30 D — jl/'T^o 

[0 10 5] ««*y*fcAoTV^£*tt**y— 71/ 
§ 0 Lfc^oT. 7-09 1 8ft<D**/— 

SfftcSo Tv^^#T*fe§o *>^9 2 o&y t^y— 

;l/^r. 9 2 2 ^1 L TIIIX ^7^9 

2 4ic#yy*ft2!-r5o CLt'fflv^x^y^ti, tuiE 
Lfc«><ofcrai:x*-y^Tfentfcki/>o ^^7^924 

fira*»^-r^fcfefc, *j«6B9 1 4 j f>«^tfE^ 
40 g9 3 o©«fc5*(ao«*ftft'yx-rAfe^iii^^So 

SrcCtOX**y^tts EEJSSB9 3 0*MSffi*>3i*ffi 
M9 3 2*ffiV^Tft»-TSo «K7-r;l/*— 9 3 4tt. 

[0 10 6] COX*y*0«»fflPtt. 

■Tftto-STk^^^y^i/^/u-e^So 
n : etLmkmw9 4 oatf 9 4 2*ffli/^T«ftauT7jco 

S^litt^o 77>9 4 4^ dO^ffl^SS^ 

50 y-;i/t*». M^^t^^y^tcM^n^o y^y 



(14) 
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5? ^ * © ffi 5 U * nfc ^ * y — jl/ 9 
MS^>^9 o 6tc[HiiR*r§o 

[oio7] *x*#>^iias-r*ci: 

3 5o fflliuf* £M#2 o p s i tcinE-rsc ttf&m 
tHT#fc£« (*V-Fl»»6Lfc» tt. ffittKEEfg 
1 9 p s i Efflt82nTl^S"CfcS3o £ a LTtt#j£ 

9 3 o^Eift-rsfcfeicfflt^nSo ffiss^nfc^y— 

[0 10 8] X*^^?8iOffiA9 4 20 
5 0T^ffi£M#tt#ttJ2ft, SfcEiRSnfczfctt* ffi 

mz>i7 9 0 2icmznz>o ®§yozk£i£<azk?L9 s 

1 4tcj:om>hP-;i/^n. na^nri/^TK^ 
%>-?¥z>m&fc. m*>&mh^nz>o *>>y-jkzffflfflm 

[0 10 9] COSSBBtt. 7i/-feV9-*fflV^TflF 

tfffiSo CGttrVU-tt, 01 Otc^tlfc^JgLfc^ 
«fi*ffll^3o Pt-Ru7/-Fl 00 2ti, f-y^ 

^y-n^LT^o d^y-KtiTZ-KiD 40 

[0 110] *V— K 1 0 0 6 (M7/-K) li. * 

*y-;W**fc«»*ns 0 Lfc^oT. *y— f.io 

2fiH2 0tcia:SSJiSttfi<l5f#ft^o 
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mt^Zo *y— F#'Jv£<T7 V— F*M:*^fc . 

[0 111] IWoT, COKJSte, 
(+) H2O 4- CHsOH -> CO2 + 6H + +- 6 
e * 

(-) 2H + + 2 e" -> H2 

[0 112] S«E*^«fflsIIS 1 0 1 0fc±oT*r*W 

e»n^c mffititi 0 1 2^«ai*aas-rso 01 1 

MMhim$*<D*Z y-;U&«©H&£^LTV>£o *J 
n:/air^T&*U££<. 01 l^D«y F^n/S:BI 
;Hfi*;l/'y*7^/t5o 01 10^D;yhti. r^iS 

[0113] co^Hot* 5-o©IS41$a«, ^» 

*l±. Bi2lcBSJftT^5o 3 &PB®:7*r 

(Mobil) #'f'7fr#&*'('70'E*^^f 

-rsfcfetcflai/^nso c:n6o-if*9^h«x 3 — 1 

Ot^WbD-ACRItl 1 J^&3^*fc:g:&£ 
*#^<D?L*l«o3oUt±OJH^6ftS— fe-v FOJBfll 

[0 114] 

1 2 3 CHsOH. H2O. O2, H2 
[0 115] fift^7^P-f 



WM 2002-1 1 0199 



27 

Ogigti. XZv?lzm&iLTT$>&^o C cosmic ^ 10 

[oi i6] mm&vmwvm i nss»t££\ S5tw£ 
[oii7] -77xrv?mzrciz&mmcDyu-7>f 
[0118] >7*6, «®^tcffi^«t-r 0 

[0119] c<Dnmcom2(Dim^ffimmte, ™ 

[Wj^C, 317)^^7 h^^fflU 
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[0120] sfc. e-Ks/-;i/^^i/^n^s&37T 
h s fc & y r k> z> & k» £ tir i ^ 0 

[0121] c©HS6ffi«tt, -IIS^ 

£i;-cv* 0 ^-r— ;l/H«*. 31 1 #S<2S?fe£D;*7 
V— KfflltcSLfc^O^n— 7* — ;l/FT£5o 

[0 12 2] «A,o^ol6JIBB«o**±IHfc:P^«K: 

[01] c O^l 5 ffltffiOl*ifiE^:St- gp 
[H2] coKWtc«tS!8S«HbO«»«ai^»E ; S:^^ 
[03] f7P> (SSiS«D ^x>3- KLfc^J— 3p 

[04] co»BB»i:ffi«-ras*»aa4fex^y*«« 
[05] c<D¥m<omM&mz&z>m*wi%:7n— 

[06] 05O6-6tatC}ftoT«BTb^»SLV^37n 
[0 7] cofgp^tc^^y^yix— ho^ifSM^^r^'r 

[0 8] commz&Z'^7\s—h<Di&(onMmm%: 

[09] coS^fc**itt»^*y— ;l^tf&S08#4«?fi 
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30 



[hi o] c <omi lC&2m$nm<D®&M&*7f;-?7' 



1 0-iBm 1 2->^*Jyt\ 1 4-77— K. 
1 6-*V-K. 1 8 •••«»«*, ZO-*^, 2 2 
•••7/- HH, 2 8-*V-Kl, 6 0 

6 0 8 --7'l'7>'h\ 6 1 0-7V5>F<O#S, 6 1 
2-{ti*jyX/K 6 1 4-{ti*ri9Fo 



[01] 



[0 3] 
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T^U*-&5BH 91316 *U7**-7 

a — 5328 ^-^^—33 

7^UA^ti 91001 *U7*;!/-7 

«J — h 212 
(72)%B#g ^zl>. V-fVTJ* 

TtVJj&fkm 90031 *U7*;I/-7 

2206 



7*U;&^*H 91108 *U7*;l/- 

jw ^^y;i/K^-r^ 1420 

T^yfc'&JgB 91108 *U7*7l/— ^ 

*N u-wyy yuvxa-K 616 

T*V%&&m 91106 *y7*;V-7 

*N /^frx-*- ^-xh*'J7t;i/-r7 

h 1000 304 
— 5H026 AA06 AA08 BB02 BB03 BB06 

BB10 CX06 CX10 HH02 HH03 
HH09 

5H027 AA06 AA08 BA13 BCll CC06 
KK05 KK25 MM09 
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